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Hip fracture is one of the common surgical indications seen in the geriatric population. The perioperative
assessment and care are complicated with multiple comorbidities in this patient group, and the
complications and high mortality resulted from immobility. The geriatricians in the United Kingdom
started to join the care of hip fracture patients with orthopedic surgeons since 1950s to facilitate the
preoperative assessment and avoid unnecessary delay in surgery, to optimize the patients’ conditions
perioperatively and reduce complications, and to provide comprehensive rehabilitation and correct
reversible medical conditions that may precipitate next falls and fractures. It has become a trend
worldwide, for an increasing body of evidence has revealed that geriatrician-led multidisciplinary team
care for hip fracture patients can detect more medical conditions, lower the mortality rate and length of
hospital stay, and reduce the admission to the nursing homes because of diminished function. More
prospective randomized studies are needed to further prove the efﬁcacy of the care models and make the
most of the service not only to patients suffering from hip fracture but also other geriatric syndromes. The
incidence of hip fracture in Taiwan is approaching faster that in the Westernworld as the population ages
rapidly. The care for hip fracture patients faces many challenges perioperatively, especially the lack of
postacute destinations for care and rehabilitation after the implementation of new reimbursement
system. It is an urgent need for more domestic trials and audits to create orthogeriatric models of our own.
Copyright  2011, Asia Paciﬁc League of Clinical Gerontology & Geriatrics. Published by Elsevier Taiwan
Open access under CC BY-NC-ND license.LLC.1. Introduction
Taiwan has become an aging country in 1993 and is estimated to
become an aged country in 2017.1 The drastic demographic tran-
sitionmakes Taiwan one of the fastest aging countries in theworld2
and may cause various impacts on the health care system.With the
progress of technology and clinical skills, older age is no longer
a deﬁnite contraindication for surgical intervention. In older
people, hip fracture is a common reason for surgery, and the inci-
dence is escalating abruptly after the age of 85 years.3,4 The
complexity of perioperative care in older patients is aggravated by
multiple comorbidities, and poor cognitive and physical function,
which may precipitate more surgical complications.5 Hip fracture-
related mortality rate may reach 10% in 30 days and 30% in 1 year
after the surgery3,6,7 and is also associatedwith increased burden of
care afterward.8,9 The high morbidity and mortality rates have
made hip fracture a geriatric syndrome rather than a simple
orthopedic diagnosis.10 Therefore, efforts to optimize theGerontology, Taipei Veterans
aipei, Taiwan, R.O.C.
n).
linical Gerontology & Geriatrics. Pperioperative care, to reduce complication and mortality rate, and
to promote better functional recovery led to the development of
orthogeriatric services. The orthogeriatric service started in the
United Kingdom in 1950s and has become more and more impor-
tant after the prospective randomized trail on orthopedic-geriatric
inpatient services.11 Although there are different service models
being developed worldwide,12e18 the success of orthogeriatric
services can be applied to other geriatric conditions.
The prevalence of hip fracture in the elderly population is
escalating along with the population aging in Taiwan, especially
among people aged 85 years and older.19,20 The incidence of hip
fracture in the elderly was 57.54 per 10,000 person-year between
1996 and 2004. Treatment for hip fracture in Taiwan is reimbursed
based on diagnosis-related groups, which renders the care of these
patients even more challenging because of the clinical complexity.
Similar conditions happened in the United States before after the
launch of the prospective payment system in 1983 that shortened
the acute hospital stay, and much of the rehabilitation was shifted
to nursing homes.21 However, resources for rehabilitation are
inadequate in long-term care settings and no postacute services
had been developed in Taiwan, so the implementation of diagnosis-
related group reimbursement for hip fracture patients withublished by Elsevier Taiwan LLC. Open access under CC BY-NC-ND license.
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the health care system.
2. Models of orthogeriatric services
Various approaches to orthogeriatric care have been developed in
the hospital settings, which includes5:
1. Orthopedic ward and geriatric consulting service,
2. Orthopedic ward and daily consultant service,
3. Geriatric and rehabilitation ward and orthopedic consultant
service, and
4. Orthopedic ward and integrated care.
The second model has been most widely used with favorable
outcomes regarding to hospital length of stay, mortality, and
complications. Because of the lack of universal study design and
outcome measurements, the beneﬁts of orthogeriatric services are
not well established. However, the forth model, orthopedic ward
and integrated care, seems to be most promising by shortening the
length of hospital stay, reducing in-hospital mortality, and reducing
the waiting time to surgery.
Another meta-analysis study aimed at a wider range of ortho-
geriatric care, including postoperative rehabilitation.22 The classi-
ﬁcation is arranged in a temporal order after the injury:
1. Acute inpatient care
A. Geriatric Hip Fracture Program,
B. Accelerated rehabilitation, and
C. Hospitalist care
2. Subacute rehabilitation
3. Community-based rehabilitation
An orthogeriatric service is far from complete without post-
operative rehabilitation. Inpatient rehabilitation has been shown to
promote functional recovery and improve quality of life, especially
for patients withmild tomoderate cognitive impairment. However,
community-based rehabilitation service did not reach conclusive
beneﬁts.22 There is not yet a universally acclaimed orthogeriatric
model to date owing to various study designs and outcomes
pursued. Different medical policies and cultural backgrounds
reﬂect different patient care quality and goals, not to mention the
medical cost that each nation can afford. Therefore, it is hard to
name a single pattern of orthogeriatric patient care. The continued
growth of orthogeriatrician-led acute trauma wards revealed the
trend as most published trials supported this model.11 Larger and
more prospective randomized studies internationally are war-
ranted for further clariﬁcation.
3. Comprehensive care of geriatric hip fracture patients
3.1. Effective preoperative assessment and fast tracking from
emergency department to the operation theater
Early surgical interventionpromotes pain relief, early ambulation,
shortened hospital length of stay, and complication reduction
secondary to prolonged bed rest. It is generally agreed that all
patients with hip fracture should have surgery within 48 hours of
admission if they are medically ﬁt.23 Delayed surgery for more than
48 hours is associated with prolonged hospital length of stay,
increased complication rate, and increased mortality rate.24e26
However, the adverse impact to mortality of delayed surgery
remained controversial.27,28 The most common factor of delayed
surgery is thewait of completingmedical assessments and laboratory
tests29; medical conditions such as severe volume deletion, unstable
cardiopulmonary status, or hematologic disorders are commonattributable causes for this delay. A prospective observational study
of 2660 hip fracture patients disclosed that delayed surgery because
of medical conditions had 2.5 times higher risk of death within 30
days of the surgery, but surgery may be delayed for 4 days without
increasing mortality among otherwise healthy patients.30 Moreover,
Zuckerman et al31 reported that delay of surgery for more than 2
calendar dayswas associatedwith increasedmortality for thosewho
lived at home andwere cognitively intact. Altogether, stabilization of
underlying medical conditions of hip fracture patients has become
a critical determinant of treatment success.
Another common factor to delay surgery is the wear off time of
anticoagulants. Aspirin and clopedigrel are widely used as the
primary or secondary prevention agents of cardiovascular diseases,
but aspirin use should not be a factor of delaying surgery for
noncardiac surgery.32 European Cardiac Society recommended
aspirin use as substitute for surgical candidates who use clopedi-
grel after undergoing balloon angioplasty, bare metal stent, or
drug-eluting stent for more than 14 days, 6 weeks, and 12 months,
respectively.33 A small observational study showed that the longer
surgical delay (more than 5 days) for clopedigrel users is associated
with a less drop of hemoglobin level after surgery, but chances of
thromboembolism increased.34 To balance the risk of bleeding and
risk of thromboembolism among clopedigrel users, it is recom-
mended to delay surgery for 48 hours that some antiplatelet
protective effect still persists, and active metabolites have been
cleared so platelet transfusion can prevent serious perioperative
bleeding.35 However, there is no consensus on warfarin use, and
most surgeons prefer to wait until the international normalized
ratio return to an acceptable level around 1.5e2, but the duration
varies extensively and may seriously delay the surgery. Therefore,
fresh frozen plasma transfusion and Vitamin K injection is used to
shorten the process.36,37
For all patients who are ﬁt for surgery with controllable medical
conditions, repair of the hip fracture should be done within 24e48
hours and no longer than 4 days of delay to avoid complications
related to prolonged bed rest. For patients with unstable medical
conditions, such as severe anemia, unstable vital signs, multiple
poor controlled comorbidities, or recent cardiac interventions,
surgery should be performed after detailed beneﬁt and risk
assessment and optimization of the physical capability.
3.2. Optimizing perioperative complication prevention
3.2.1. Delirium prevention
Hip fracture patients usually had been in a state of emaciation
for a while before sustaining hip fracture with severe dehydration
or malnutrition, so continuous monitoring of volume and hemo-
globin is needed. Fluid supplement can be beneﬁcial to patients
who had severe volume depletion and should be applied on the site
when emergency medical technician approaches.38 Besides, the
prevalence of perioperative delirium is approximately 4e54.3% of
patients admitted because of hip fractures.39 The presence of
delirium may reﬂect the existence of many unwanted underlying
conditions and imply poor functional recovery, more perioperative
complications, higher chances of nursing facility admission, and
mortality.40e42 Table 1 summarized common precipitating and
predisposing factors of postoperative delirium in hip fracture.39e45
Although some precipitating factors are hard to be corrected, pre-
disposing factors that are usually preventable should not to be
neglected. A randomized controlled trial evaluated the impact of
preventive measures on postoperative delirium prevention,
including (1) supplemental oxygen during surgery; (2) optimiza-
tion of electrolytes and blood glucose preoperatively; (3) discon-
tinuation of high-risk medications; (4) adequate nutritional intake
(by parenteral route if necessary); (5) encouragement to get out of
Table 1
Precipitating and predisposing factors of postoperative delirium on patients with
hip fractures37e43
Precipitating factors Predisposing factors
Advanced age Metabolic disturbance
Alcohol addiction Dehydration
Prefracture cognitive impairment Infection
Frailty (with ADL decline) Low blood pressure/O2 saturation
before and during anesthesia
Malnutrition (low BMI) Poor pain control
Comorbidities (especially those
with vascular risks)
Urinary retention
Deprived sensation (vision and hearing) Indwelling catheters
Medication Environmental changes
Anticholinergic agents
Benzodiazepines
Tricyclic antidepressants
First-generation antihistamine
H2 blockers
Opioids
ADL¼ activities of daily living; BMI¼ body mass index.
Y.-T. Chen et al. / Journal of Clinical Gerontology & Geriatrics 2 (2011) 66e7068bed on the ﬁrst postoperative day; and (6) treatment of severe
pain,46 which identiﬁed a signiﬁcant reduction of postoperative
delirium by 36%, especially for severe delirium.
3.2.2. Pain management
Adequate pain control in postoperative patients is of great
importance and should be achieved to facilitate recovery and
rehabilitation. The success of pain control is dependent on accurate
pain assessment that should be repeatedly performed, especially
for those who are cognitively impaired or difﬁcult in expression. In
general, nonopioids analgesics are the ﬁrst-line choices, and the use
of opioid drugs require more assessment when ﬁrst-line analgesics
failed to relieve the pain. Morphine is relatively a safer agent than
meperidine whose metabolite may accumulate and increase the
chance of delirium.44e47
3.2.3. Nutrition replenishing
For hip fracture patients, oral intake may be hindered by pain,
immobilization, depression, medication, and other complications,
whereas the basic requirement for ﬂuid and nutrition would be
increased. Risk of infection and other complications signiﬁcantly
increased among malnourished hip fracture patients.48 Although
malnutrition is associated with poor prognosis in hip fracture
patients, beneﬁts of nutritional supplementation remains unclear.
A recent Cochrane review concluded that evidence supporting the
effectiveness of protein and energy feeds is weak, whether
delivered orally, intravenously, or through nasogastric tube, and
a randomized controlled with adequate size is needed for
conlcusions.49
3.2.4. Thromboembolism prophylaxis
Another fatal complication of hip fracture is thromboembolic
events. Presumably, incidence of deep vein thrombosis or pulmo-
nary embolism after surgery on lower extremity is relatively lower
among Asians compared with the Westerners. However, the inci-
dence of deep vein thrombosis or pulmonary embolism in older
Asian patients undergoing surgery of knee/hip joint replacement
and fracture ﬁxation is increasing, although most of these events
were asymptomatic.50 Therefore, regular assessment for the risk of
thromboembolic events among high-risk patients, for example,
previous thromboembolism history, malignancy, heart failure,
obesity, and prolonged paralysis is mandatory.51 Routine antico-
agulant prophylaxis by low-molecular-weight heparin, fondapar-
inux, or warfarin is common, but harmful consequences maysometimes outweigh its beneﬁt. Encouragement of early mobili-
zation and mechanical prophylaxis, such as foot pumps, are war-
ranted with or without prophylaxis anticoagulation.52
Therefore, developing a routine checkup list as perioperative
care pathway in a multifactorial approach can alert medical
personnel of various possible risk factors and to conduct appro-
priate interventions to optimize perioperative care.53
4. Issues of orthogeriatric services in Taiwan
4.1. Optimal rehabilitation strategy
Generally speaking, older patients usually need longer time and
extra effort for mobility and functional recovery after acute
conditions, and various health care settings have been developed to
fulﬁll this goal without prolonging the acute hospital length of stay.
To achieve optimal hospital length of stay and to ensure the chances
of adequate rehabilitation for hip fracture patients is a difﬁcult
situation. Theoretically, there should be a well-organized discharge
planwith full collaborationwith physicians, nurses, therapists, case
managers, and social workers for every hip fracture patient to
provide optimal postacute rehabilitation.50,54,55 However, it is more
complicated when confounded with socioeconomic burdens,
health care system, or social welfare system from country to
country, so full consent of the perioperative status and possible
aftercare resources should be disclosed to the family along the
admission course. In Hong Kong, a clinical pathway has been
developed in a hospital for the comprehensive orthogeriatric care
on hip fracture patients.56 All hip fracture patients and 90% of their
family were interviewed by social workers since Day 1 of the
admission, and possible psychosocial factors that may hinder
successful discharge were evaluated. Information obtained during
acute hospital admissions would be delivered to the step-down
rehabilitation hospitals. Postoperative rehabilitation with multi-
disciplinary approaches is of great importance to hip fracture
patients to improve their walking ability, shorten the length of stay,
reduce mortality, and reduce recurrent falls and injuries, even in
patients with impaired cognition.57e60 The effectiveness of hip
fracture rehabilitation differs between health care settings. Studies
supported that inpatient rehabilitation is the preferred model of
care and home-based rehabilitation also showed efﬁcacy in
improving clinical outcomes, self-care ability, and quality of
life.57,61e63 Therefore, early and adequate screening of potential
candidates for different rehabilitation settings is key to successful
recovery.
In Taiwan, the lack of suitable postacute care system makes this
issue even more complicated. Although the discharge-planning
program has been promoted for many years, the lack of adequate
service network limited the effectiveness of discharge planning. In
Taiwan, the community-based home care services are designed for
people with long-term care needs and are mainly skillful nursing
care, which does not completely ﬁt the postacute care needs.
Moreover, no speciﬁc step-down rehabilitation facility has been
well developed in Taiwan, and there is no speciﬁc insurance
reimbursement strategy for geriatric conditions, such as hip frac-
ture. All the aforementioned barriers were partly solved after the
introduction of orthogeriatric services by the Veteran Affairs
System in Taiwan that patients with multiple complex care needs
would be cared by geriatricians and the multidisciplinary teamwill
facilitate the discharge planning by implementing services of the
home-based rehabilitation and community hospital-based inter-
mediate care services. A comprehensive orthogeriatric care
composed of aggressive inpatient and at-home assessment and
intervention has shown to improve hip ﬂexion, walking ability,
activities of daily living, recurrent falls, and depressive symptoms
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based intermediate care services in Taiwan also showed signiﬁ-
cant survival beneﬁts for all patients with postacute care needs,
including hip fracture.64 However, currently, these successful
models have not been included in the National Health Insurance
reimbursement yet.
4.2. Management of osteoporosis
Patients with prior hip fracture are 2.3 or 2.5 times more likely
to have a second hip fracture or vertebral fracture, which indicates
the importance of osteoporosis management for these patients.65
Osteoporosis is prevalent in postmenopausal women and the
incidence in men increases as aging. The main clinical impact of
osteoporosis is to increase the risk of fragility fracture, which
requires only slight trip or stumble in the elderly people. None-
theless, the awareness of patients and the intention of physicians to
treat osteoporosis are far from satisfactory, especially among
nursing home residents.66e68 Nonpharmacological managements
of osteoporosis include bone healthy life style, calcium and Vitamin
D supplement, and secondary osteoporosis assessment. Daily
recommendation for calcium and Vitamin D supplementation are
1200 mg and 400e1000 IU, respectively,69 but there are some
controversies about the routine use of these agents because of the
potential harmful consequences.70 A large randomized trial has
shown the effectiveness of antiosteoporosis drug on the prevention
of second hip fracture in elderly people; the incidence of another
hip fracture was reduced by 30% within 1.9 year of zolendronic acid
use.71 However, to justify the use of antiosteoporosis drugs and
bone health supplements are difﬁcult because of the risk-beneﬁt
ratio in older population and the multifactorial nature of falls and
fractures. Noncompliance and adverse effects further complicates
the evaluation of its use and efﬁcacy.72
The awareness and the diagnosis of osteoporosis would be
increased with the input of geriatrician and the multidisciplinary
team.73,74 A New Zealand study found that only 7.2% of hip fracture
patients were under bisphosphonate treatment on discharge, but it
increased from 7.2% to 40.6% at the 12th month under the shared
care of geriatricians.75 Despite of the extensive evidences support-
ing the use of antiosteoporotic agents, Taiwan’s National Health
Insurance is very conservative toward the use of antiosteoporotic
agents. This creates another barrier to promote optimal osteoporosis
treatment, which has to be overcome in the future.
5. Conclusions
Hip fracture in elderly people is more than a surgical condition
because it is always complicated with many hidden medical
conditions, not to mention the complex perioperative care of the
elderly patients. The joint care of geriatrician-led multidisciplinary
team with orthopedic surgeons can reduce in-hospital mortality
and complication rates, length of hospital stay, and improve
subsequent functional recovery. Further studies are needed to
optimize the perioperative assessment andmanagement, to extend
the care to the frail and demented elderly,11 and to successfully
transfer the success to other geriatric surgical patients.
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